In order to determine mycorrhizal symbiosis on the Nacl salinity tolerance in Sorghum bicolor (aspydfyd cultivar), an experiment with two factors was done in Damghan Islamic Azad University laboratory (Iran) in 2007. The first factor with two levels (mycorihizal and non-mycorihizal) and second factor with six levels Nacl concentration of (0, 50, 100, 150, 200 and 250 Mmol) were examined in a random design with three replication in sand environment for 15 weeks. The measurements were the absorption of K, Na, P, N, plant growth, tolerance for different salinity concentrations and traits such as stem and root dry weight and the length of stem. The results showed that the dry weight and stem height in M plants were higher than NM plants. The increase in Nacl concentration decreased the stem height in both groups. However, there was no significant different in root dry weight. The measurement of elements in different organs showed that with increase in Nacl concentration, there would be a significant decrease in N, P, K absorption. But Na absorption increase is more in lower Nacl concentration. Generally, the amount of N, P, K in M plant organs is more than NM plant organs. The result of the experiment showed that mycorrhizal symbiosis is not only effective on element absorption, but also in plant growth and to some extent on salinity tolerance of the plant. So it will be suggested that mycorrhizal be used in salty soils with high Nacl for Sorghum bicolor.
INTRODUCTION
Today, the existence of salt in the plant habitat is the most important factor which causes tension in the environment (Hajiboland, 1992; Khajehzadeh, 1996) . Salt prevents the growth of plants in salty soils. It was a time when the role of mycorrhiza in the economy of the plants growing in these salty soils has not been completely understood (Fahmi and Khajehzadeh, 1998; Khajehzadeh, 1996) . Mycorrhiza is a mutual symbiosis between thallus of some fungi and the root of organic plants. In nature, mycorrhiza is important in satisfying the needs of the plants for water and nutrition. Among the microorganisms living in the soil, arbuscular mycorrhiza fungi are especially important. According to the available estimations, about 70% of the volume of alive bacterial mass is the mycelium (Mukerjii and Chamola, 2003) . The word mycorrhiza is the combination of two words, the *Corresponding author. E-mail: Laee.2003@yahoo.com.
Greek word of mikes means fungi and the Latin word mycorrhizal means root, which shows the symbiosis between the host plant root and the mycorrhiza fungi (Mukerjii, 1996) . Since the discovery of the symbiosis relationship, the scientists defined and discussed this relationship from different points. Mycorrhiza symbiosis appears between most of the vascular plants (more than 80%) and a group of soil fungi belong to three branches of Basidiomycota, Ascomycota and Zygomycotina (Harley and Smith, 1983) . The result of this symbiosis is the fungi help in the absorption and transfer of nutrition to the host plant and on the other hand, the absorption of carbon combinations produced by photosynthesis by symbiotic fungi (Harley and Smith, 1983) . Symbiosis relationship affects all of the biological aspects of host plant root system. Since plants are the first producers in every ecosystem, we can conclude that all living things, all ecosystems from bacteria to humans and from wet lands to arid deserts are somehow dependent on mycorrhiza symbiosis (Allen, 1992) . The symbiosis relationship between plants and mycorrhiza fungi is beneficial to both. The most important benefit for host plant is the increase in the absorption of unavailable and insoluble nutrition by plants especially phosphor (Jakobsen, 1999) . Furthermore, mycorrhiza fungi increase the aggregation of nitrogen in plant textures (Ibijbijen et al., 1996) . Mycorrhiza fungi also have mutual relationship with other living things in the soil whose existence is critical to nutrition cycle (on the contrary, the host plant provide the symbiotic fungi with some carbon and carbon combinations) (Johnson et al., 2002) . The growth reaction of host plant to mycorrhiza fungi colonization has different degrees including mutualism, indifference and sometimes antagonism. The reaction depends upon different factors such as the composition of fungi type and the host (Talukdar and Germida, 1994) , the availability of nutrition (Xavier and Germida, 1997) , interaction with other living things in the soil (Wilson, 1984; Walley and Germida, 1997) and other environmental factors (Leyval et al., 1997; Johnson et al., 2002; Karasawa et al, 2002) .
Mycorrhiza interactions exist in all wet and arid lands (Khajehzadeh, 1996; Amerian, 1992; Read and Stribley, 1973) . The use of symbiotic mycorrhiza fungi is important since they are a replace for chemical factors (Hajiboland, 1992; Khajehzadeh, 1996; Brunney and Scheidegger, 1994) .
The agriculture Sorghum plant has the fifth place of importance among grains in the world. It is really compatible with Iran climatic condition since it can tolerate arid lands, so it is cultivated in most parts of Iran (Yazdi samadi and Abdemishani, 2001 ). This plant can tolerate environmental tensions including salinity (Ghahraman, 1993; Sabzinel monthly magazine, 2001) .
The importance of mycorrhiza in producing economic plants and plant toleration of salinity has already been confirmed, but a few fundamental researchers have already done on it in Iran.
MATERIALS AND METHODS
The experiment was a factorial with two factors, factor A with two levels (mycorrhiza and control) and factor B with six levels (with different concentration of Nacl 0, 50, 100, 0, 150, 150, 200 and 250 mmol, respectively). The research was done in a random form with three repetitions in Damghan Islamic Azad University laboratory during 15 weeks in a sand medium in 2007 (Iran).
At first the Sorghum seeds were disinfected superficially. Sterilized seeds were placed on water-agar medium for germination and selection of good seeds (Abousalim and Mantel, 1992; Khajehzadeh, 1996) . The plastic vases were used for inoculation of the newly germinated seeds. The vases with germinated seeds were kept in a natural condition and watered about 200 ml two times a week. During this time, some of the inoculated seeds were randomly selected and removed from the medium to investigate the existence of mycorrhiza in their roots (Kormanik et al, 1989) .
Plants removed from the medium and the stem length, dry weight of aerial organs and root were determined separately after 15 weeks of transferring the germinated seeds to the medium. After solving the plant samples in Cl2O7 (70%), the amount of sodium and potassium were measured by Film photometry unit and the amount Laei et al. 7797 of nitrogen and phosphor was measured by chronometry method through spectrophotometer unit (Khajehzadeh, 1996) . In this experiment, effect of mycorrhiza symbiosis on the Nacl salinity in Sorghum bicolor and also characters like the stem dry weight, and the length of the stem were measured. The data were analyzed by SAS software and means comparison by Duncan multiple range test at the level of 5% and correlation coefficient, relationship between different densities of salinity, absorption of elements and characters were determined through response curve.
RESULTS AND DISCUSSION
Analysis of variance in Table 1 shows that among the levels of factor A (with and without mycorrhiza) for stem length, plant dry weight, amount of sodium, potassium, nitrogen and phosphor in aerial organs and the amount of potassium, nitrogen and phosphor in the root had significant effect at the level of 1%. Table 2 shows the mean comparison by Duncan multiple range test at the level of 5% which for the levels of factor A (with and without mycorrhiza) for stem length, the dry weight of aerial organs, amount of sodium, potassium, nitrogen and phosphor in aerial organs and also amount of potassium, nitrogen and phosphor in the root of Sorghum were more in the case of the existence of mycorrhiza fungi around the root than the nonexistence of mycorrhiza fungi. In this study, the effect of mycorrhiza symbiosis on the absorption of phosphor, potassium and nitrogen in aerial organs and root was more in comparison with the control plants. In the experiments reported by Jakobsen (1999) , the symbiosis relationship between plants and mycorrhiza fungi were in the way that both benefit from this symbiosis. The important influence of this symbiosis on the host plant is the increase in the absorption of nutrition not available or insoluble by the plant especially phosphor. Ibijbijen et al. (1996) concluded in another experiment that the existence of mycorrhiza fungi increases the collection of nitrogen in plant textures. So the results of this experiment confirm the effect of mycorrhiza fungi on the absorption of nutrition. But in the root, the increase in salt density of the medium does not significantly decrease the dry weight of mycorrhiza plants or control plants.
On the other hand, the amount of sodium absorption in root and aerial organs has increased. This can be a sign of increase in osmotic power of the plant to absorb water. With the increase in sodium elements, the amount of salts in plant sap will be increased in comparison with the medium. Consequently, the water absorption will increase too. Analysis of variance in Table 1 shows that among the levels of factor, different densities of Nacl for stem length, dry weight of aerial organs, amount of sodium, potassium, nitrogen and phosphor in aerial organs and also the amount of potassium, nitrogen and phosphor in Sorghum root was significantly different at the level of 1% but not significantly different for the dry weight of the root. Table 3 shows different densities of Nacl, it became stem with salinity, there is a clear decrease in the two characters linearly and negatively. In other words, with the increase in salinity, the stem length and the dry weight of aerial organs has decreased more and quicker. For the dry weight of aerial organs, the slope of regression line was -2.462, the slope of plant organs' total weight was -0.0582 and the slope of root dry weight line was -0.0051. With theses three negative slopes for dry weight of aerial organs, root and all the plant, it can be concluded that with the increase of salinity, the decrease in the weight of aerial organs was more than the decrease in the total weight and the root weight. With the increase in Nacl density, the amount of sodium in aerial organs and root of the plant increased (Table 3 , Figures 1 -4) . The highest amount of density was 250. Generally, with the increase in Nacl density in medium, the amount of sodium in root and aerial organs also increases. So, with the increase of salt density in the medium, the plant has to absorb more sodium to increase salts and overcome the osmotic situation. So the amount of this element will increase in the plant. By Figures 1 and  2 , it can be concluded that the amount of sodium in aerial organs, in comparison with the root, will be increased with the increase in Nacl density, so the slope of positive line will increase too. Since this element is poisonous for the plant, it is better to prevent Nacl density to be increased in plant medium. In the case of the existence of the salts in medium, it is recommended to wash the soil with heavy irrigation. Or in the case of row cultivation, the plants should be cultivated a bit lower than the top row.
Since the amount of salt in the top row will significantly increase by evaporation during the season. It has also been recommended in other researches too (Ghanadha, 2002) . Measuring the amount of potassium, nitrogen and phosphor in aerial organs and root showed that the highest amount of these elements in aerial organs and root was at the time of zero density of Nacl (Table 3) . However, with the increase of salt in the root medium, the amount of potassium, nitrogen and phosphor has decreased significantly in both root and aerial organs. The highest decrease was at the density of 250 (Figures  1 and 2) . So the increase in Nacl density is equal to the decrease of these essential elements of the plant. This shows the negative effect of Nacl on absorption and the reservation of these elements by plant. By taking Figures  1 and 2 and the slope of the line into account, the highest decrease in nitrogen was especially in aerial organs of the plant and phosphor and potassium in root. So with the increase in Nacl density, the amount of potassium, nitrogen and phosphor, which are essential to plant life, decrease significantly and the plant faces a severe tension of nutrition. Based on the observations and results, it can be mentioned that Sorghum can tolerate salinity and aridity of soil, but the salinity tension decreases the relative speed rate of the plant. This is due to lack of essential ions and imbalance of ions in plant and increase in osmotic power of medium and low water absorption (Dolati and Almors, 2001; Khajehzadeh, 1996) .
The dry weight of the aerial organs will be affected by the salinity tension more than other organs (Stribley, 1987) . The measurement of the elements in the plant showed that the increase in salt density will lead to a significant decrease in potassium in aerial organs and root in the densities over 50 mmol. In lower salt densities, there was a significant difference between the amount of potassium in mycorrhiza and control plants. In all the cases, the increase in salt density will significantly decrease the amount of phosphor in root and aerial organs. But its amount between the mycorrhiza plants and control plants was significantly different. The increase in salt density will increase sodium absorption. The increase in sodium in aerial organs was significant in densities of 0 to 100 mmol but not in higher densities. Table 1 of analysis of variance shows that the interactive effect between levels of factor A (with and without mycorrhiza) and factor B (different densities of Nacl) for stem length, amount of sodium, nitrogen and phosphor in aerial organs and the amount of potassium, nitrogen in root (at the level of 1%) and phosphor (at the level of 5%) were significantly different. But no significant difference was observed for potassium and the dry weight of aerial organs and also dry weight and sodium in the root. Table 4 of mean comparison shows that in the interactive effect of factors on stem length, amount of nitrogen and phosphor in aerial organs, amount of potassium, nitrogen and phosphor in the root was in the best situation in the case of using mycorrhiza zero density of salt, while the worst situation was in the case of without mycorrhiza and density of 250. Based on Table  4 , it can be seen that by using mycorrhiza, the absorption of nitrogen in aerial organs and root will increase and it will be used in the construction of proteins in plants, ns,* and**:non significant, significant at 5 and 1% levels, respectively.
which leads to the increase in plant growth and function. The highest amount of sodium in aerial organs in the case of the existence of mycorrhiza was at the density of 250. This is because of the symbiosis of plant and mycorrhiza. Mycorrhiza increases the dry weight, growth rate and the plant salinity tolerance (Trappe, 1962) . This may be because of hormone production in mycorrhiza cells and the role of mycorrhiza in host plant nourishment especially absorption of nitrogen and potassium ((Khajehzade, 1996; Amerian, 1992; Brown, 1992) .
Considering Table 5 , correlation coefficient among densities of Nacl with amount of sodium in aerial organs (r= 0.62*) and root sodium (r= 0.91**) was positive and significant. With the increase in Nacl density in medium, its amount in root and aerial organs increases too. By overcoming osmotic power, more water can be absorbed but the relationship between Nacl densities and stem length, dry weight, nitrogen and phosphor in aerial organs and potassium, nitrogen and phosphor in root was negatively significant. The increase in Nacl density leads to the decrease in potassium, nitrogen and phosphor absorption. The decrease in the absorption of these elements decreases the aerial organs weight. The relationship between stem length with the dry weight, potassium, nitrogen and phosphor in aerial organs and potassium, nitrogen and phosphor in root was positively significant at the level of 1%. A positive significant relationship among potassium, nitrogen and phosphor in aerial organs and root with the plant growth shows the essential need of the plants to them for growth. If an increase in Nacl density decreases the absorption of any of these elements, it will definitely lower the performance and function of the plant. Studying the root of germinated seeds after 14 weeks showed the existence of symbiosis vesicular- arbuscular mycorrhiza (Figures 5 and 6 ).
